Distinct apoptotic phenotypes induced by radiation and ceramide in both p53-wild-type and p53-mutated lymphoblastoid cells.
The tumour suppressor gene p53 and the intracellular signalling molecule ceramide have both been shown to play crucial roles in the induction of apoptosis by ionising radiation. In this study we examined whether p53 and ceramide are involved in independent signal pathways, inducing different types of apoptosis. TK6 (p53wt/wt) and WTK1 (p53mut/mut) lymphoblastoid cells were treated with ionising radiation or N-acetyl-D-sphingosine (C2-ceramide). Flow cytometry and fluorescence microscopy studies were performed to characterise the time kinetics and morphological features of induced apoptosis. Ceramide- and radiation-induced apoptotic cells display characteristic differences in morphology and DNA staining and ceramide-induced apoptosis is expressed much faster than radiation-induced apoptosis. Radiation-induced apoptosis is p53-dependent and ceramide-induced apoptosis is p53-independent. The p53 pathway and the ceramide pathway are two independent signal pathways leading to distinct types of apoptosis. Since p53 is very often dysfunctional in tumour cells, modifying the ceramide pathway is a promising strategy to increase tumour sensitivity to radiation and other anticancer agents.